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Aim-ndmenfe *he Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 



Listing of Claims: 

Claim 1 (Currently Amended) A defect-inspecting apparatus comprising: 
a stage on which an object to be inspected is mounted; 
an illumination optical system comprising; 

a high-angle illumination system which illuminates light on a 
surface of the object to be inspected with desired luminous flux from a 
high-angle relative to the surface of the object; and 

a low-angle illumination system which illuminates light on the 
surface of the object to be inspected with desired luminous flux from a 
low-angle relative to said high-angle illumination system; 
a detection optical system comprising: 

an image formation optical system which condenses light 
scattered from the surface of the object by the illumination of the high- 
angle illumination system are iand/or said low-angle illumination 
system; and 

a- photooloctric conversion unit whlGh rece i ves tho scattered 
tight , - of which imogo forma ti on has be e n perform ed in tho ima ge 
ff?rmPt rn ^pt i r^l nynfrnm, tn ttonvorta detector which detects light from 
said image formation optical syste m and converts the 
nr-nttnmd detected light into a first Jymif^anee signal corresponding to 
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said light illuminated by said high-angle illumination optical system 
andand/or a second 4umma«ee signal corresponding to said light 
illuminated by said low-angle illumination optical system; and 
a comparison and judgment unit which classifies defects on the object to be 
inspected into scratches, thin film-like foreign materials and convex defects by using 
the first temtaanee signal an4andi©i the second k*mma«ee signal, which have been 
converted by the photoelectric conversion unit of the detection optical system. 

Claim 2 (Previously Presented) A defect-inspecting apparatus according to 
Claim 1 , wherein: 

the high-angle illumination system of the illumination optical system is 
configured so that stray light is not generated from the image information optical 
system. 

Claim 3 (Previously Presented) A defect-inspecting apparatus according to 
Claim 1 , wherein: 

the detection optical system comprises a shielding optical element which 
shields a specific light image, which is caused by first reflection light generated from 
a point high-angle incident-illuminated by the high-angle illumination system, on a 
Fourier transformed surface of the first reflection light emitted from the point. 

Claim 4 (Currently Amended) A defect-inspecting apparatus according to 
Claim 1 , wherein: 
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in the comparison and judgment unit, correlation between the first luminance 
signal and the second lumin^se-signal is used to classify the defects into scratches, 
thin film-like foreign materials and convex defects. 



Claim 5 (Currently Amended) A defect-inspecting apparatus according to 
Claim 1 . wherein: 

the comparison and judgment unit is configured to classify concave defects 
into scratches and thin film-like foreign materials on a basis of data in response to a 
defect size calculated by the first teminanee-signal and the second kwronanee-signal. 

Claim 6 (Currently Amended) A defect-inspecting apparatus according to 
Claim 1 , wherein: 

the comparison and judgment unit is configured to classify foreign materials, 
which are convex defects, into a small group and a large group on a basis of data in 
response to a defect size calculated by the first 4umtnanee-signal and the second 
luminance signal. 

Claim 7 (Previously Presented) A defect-inspecting apparatus according to 
Claim 1 , wherein: 

the comparison and judgment unit is configured to judge that a classified 
convex defect occurs inside a circuit pattern area, or that the classified convex 
detect occurs outside the circuit pattern area. 



PAGE 7/20 ' RCVD AT 11/16/2005 5:12:08 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/29 * DN1S:2738300* CSID703 312 6666 * DURATION (mm-ss):04-10 



A T S K 



®008 



~>., . , <n ,«n77ft 520.41064X00 / NT0550US 

HAMAMATSU, et al.. 10/050,776 p age 5 

16 November 2005 Amendment 

Claim 8 (Previously Presented) A defect-inspecting apparatus according to 
Claim 1 , wherein: 

the comparison and judgment unit has a displaying unit which displays 
information of defects classified by the comparison and judgment unit. 



Claim 9 (Currently Amended) A defect-Inspecting apparatus according to 
Claim 1. wherein: 

the comparison and judgment unit has a displaying unit which displays 
information about a relation of the first IwHinanee-signal to classified defects. 

Claim 10 (Currently Amended) A defect-inspecting apparatus according to 
Claim 1 , wherein: 

the comparison and judgment unit has a displaying unit for displaying 
information about a relation of the second luminanc e-signal to discriminate a defect. 

Claim 1 1 (Currently Amended) A defect-Inspecting apparatus according to 
Claim 1 , wherein: 

the comparison and judgment unit has a displaying unit for plotting a relation 
between the first l um i nanco signal and the second l uminance signal, which have 
been converted by the photoel ootrio conv e rsion un i t detectoLof the detection optical 
system, on a correlation diagram, where a horizontal axis and a vertical axis are 
expressed by logarithm values, to display the relation. 
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Claim 12 (Previously Presented) A defect-inspecting apparatus according to 
Claim 1 , wherein: 

in the illumination optical system, a point incident-illuminated by the high- 
angle illumination system and a point oblique-illuminated by the low-angle 
illumination system, which are on the surface of the object to be inspected, are 
configured to be different from each other in a visual field of the detection optical 
system. 

Claim 13 (Currently Amended) A defect-inspecting apparatus comprising: 

a stage on which an object to be inspected is mounted; 

an illumination optical system comprising; 

a«4RGiden ta high-angle illumination system that incid e nt - 
mi tminnto.-. i ll. .minnti r> nilluminates with light including UV light or DUV 
light at a point on a surface of the object to be inspected, which is 
mounted on the stage, with desired luminous flux from a norma l 
Ifo ehiah angle direction relative to the surface or from a direction in 
pro ximity to th e normal l in e; and 

a &fefetue low-anqle illumination system that ektique-il luminates 
likmmatien illuminates light including UV light or DUV light, which has a 
wavelength different from that of said tnetden t il luminatodhiqh-angle 
illumination light, at a point on the surface of the object to be inspected 
with desired luminous flux; 
a detection optical system comprising; 
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a condensing optical system which condenses first high - an gte 
scattered light traveling -a t a high angl e-rela tive to the surf aee-ef4he 
o bject to be in speetecb from among first reflection light generated from 
the point, which has been jrekte nt i llum i natodilluminated by the 
4B€iden thiah-anqle illumination system of the illumination optical 
system, and second high angle scattered light travel i ng at tho high 
angler from among second reflection light generated from the point, 
which has been nhliguo - illuminatod flluminated by the obtiemelow-angle 
illumination system of the illumination optical system; and 

a-wavel ongth separation e p tie al system which w avelength- 
so pa rates th e fir s t N g h - anglo scattered l ight and tho second h i gh - angl e 
sc a t ter e d-li ght, which hav e be en-ee ndonsod by the cond e n sing- o p ti cal 
syst e m; 

an image formation optical system which performs image 
formation of each of the first high-angle scattered light and the second 
high-angle scattered ligh t, which hav e-b oon separated by th e 
wav e l e ngt h-s eparation optica l system ; and 

a first and a second photoelectric conversion unit which receives 
each of the first high-angle scattered light and the second high-angle 
scattered light, for which image formation has been performed by the 
image formation optical system, to convert the first high-angle 
scattered light and the second high-angle scattered light into a first 
l uminance signal and a second lumtoanee signal respectively; and 
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a comparison and judgment unit which discriminates a defect on the object to 
be inspected on a basis of a relation between the first lu minance signal converted by 
the first photoelectric conversion means and the second towRanee signal converted 
by the second photoelectric conversion means in the detection optical system. 

Claim 1 4 (Currently Amended) A defect-inspecting apparatus according to 
Claim 13, wherein: 

the incident illumination system of the illumination optical system is configured 
so that stray light is not generated from the high-angle eeRdensatien-cpndensinq 
optical system. 

Claim 15 (Previously Presented) A defect-inspecting apparatus according to 
Claim 13, wherein: 

the detection optical system comprises a shielding element which shields a 
specific light image, which is caused by the first reflection light, on a Fourier 
transformed surface of the first reflection light emitted from the point. 

Claim 16 (Original) A defect-inspecting apparatus according to Claim 13, 
wherein: 

in the comparison and judgment unit, ratios are used as the correlation. 

Claim 17 (Currently Amended) A defect-inspecting apparatus according to 
Claim 13, wherein: 



PAGE 1 1/20 1 RCVD AT 1 1/16/2005 5:12:08 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/29 ■ DNIS:2738300 1 CSID:703 312 6666 ■ DURATION (mm-ss):04-1 0 



11/16/05 17:14 FAX 703 312 6666 



ATSK 



®012 



HAM AM AT SU, etaL, 10/050,776 
16 November 2005 Amendment 



520-41064X00 / NT0550US 
Page 9 



the comparison and judgment unit is configured to classify concave defects 
into scratches and thin film-like foreign materials on a basis of data in response to a 
defect size calculated by the first IwminaHee-signal and the second fcwinanee-signal- 

Claim 18 (Currently Amended) A defect-inspecting apparatus according to 
Claim 13, wherein: 

the comparison and judgment unit is configured to classify particulate foreign 
materials, which are convex defects, into a small group and a large group on a basis 
of data In response to a defect size calculated by the first luminanc e signal and the 
second l uminanc e signal. 

Claim 19 (Original) A defect-inspecting apparatus according to Claim 13, 
wherein: 

the comparison and judgment unit is configured to judge that the classified 
convex defect occurs inside a circuit pattern area, or that the classified convex 
detect occurs outside the circuit pattern area. 

Claim 20 (Original) A defect-inspecting apparatus according to Claim 13, 
wherein: 

the comparison and judgment unit has an displaying means for displaying 
information of a discriminated defect. 

Claim 21 (Currently Amended) A defect-inspecting apparatus according to 
Claim 1 3, wherein: 
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the comparison and judgment unit has a displaying means for displaying 
information about a relation of the first luminance- signal to discriminate a defect. 

Claim 22 (Currently Amended) A defect-inspecting apparatus according to 

Claim 13, wherein: 

the comparison and judgment unit has a displaying means for displaying 
information about a relation of the second lumtoanee-signal to discriminate a defect. 

Claim 23 (Currently Amended) A defect-inspecting apparatus according to 
Claim 13, wherein: 

the comparison and judgment unit has a displaying means for plotting a 
relation between the first lyminanee-signal and the second l uminanc e-signal, which 
have been converted by the photoelectric conversion means of the detection optical 
system, on a correlation diagram, where a horizontal axis and a vertical axis are 
expressed by logarithm values, to display the relation. 

Claims 24 and 25 (Canceled) 

Claim 26 (Currently Amended) A defect-inspecting method comprising: 

high-angle illuminating light onto a surface of an object to be inspected with 
desired luminous flux from a high-angle relative to the surface of the object; and 

low^angle illuminating light onto the surface of the object to be inspected with 
desired luminous flux from a low-angle relative to said high-angle illuminating; 

detecting by: 
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condensing light scattered from the surface of the object by the 
illumination of the high-angle illuminating ae^and/orjhe low-angle 
illuminating; and 

receiving the raattered- detected light from the condensing, and 
converting the sGattered -detectedJ ight into a first UjmmanGe-signal 
corresponding to said light illuminated by said high-angle illuminating 
and -and/or a second l uminanc e-signal corresponding to said light 
illuminated by said low-angle illuminating; and 
comparing and judging to classify defects on the object to be inspected into 
scratches, thin film-like foreign materials and convex defects by using the first 
jyfjwfianee-slgnal af»d -and/or t he second iummanee-signal, which have been 
converted by the converting operation. 



Claim 27 (Currently Amended) A defect-inspecting method comprising: 
an illumination step for 

mHHnnt-iiiwnif=iafe ^hiQh-anale illuminating illumination light including UV light 
or DUV light at a point on a surface of an object to be inspected, which is mounted 
on a stage, with desired luminous flux from a norma l li ne -hiqh-anqle direction relative 
to the surface, of- from a direction In proximity to the normal line, using an i ncidont - 
jfemmatina -hiah-anale-illuminating s ystem; and 

ftfaiUy^Ukj minntinQ low-angle illuminating illumination light including UV light 
or DUV light, which has a wavelength different from that of said tfradenHl luminated 
hioh-anole illumination light, at a point on the surface of the object to be inspected 
with desired luminous flux using a obliquo ill wninatien -low-anqle-illuminatinq system; 
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a detection step for 




condensing first high-angte-scatte red light trave l ing a t-a-high-afiglo relatives 

the surface of the o^jee^te-beHfispeeted.-from among first reflection light generated 
from the point, which has been mektent illuminated illuminated by the MumtaatieB 
hiah-anale illuminating step, and second h i gh anglo scattered light tr-avcling at the 
Wgh angle, -from among second reflection light generated from the point, which has 
been eb»*|ue4Hura^^ the R umination low-angle-illuminqtipg s tep, 

using a condensing optical system; 

^velength-sepaf^^ 
high ang l e scatter e d l i ght, which hav e b ee n condens ed ? using a wavelength 
se parat i on optical syst em^ 

performing image formation for each of the first high-angle scattered light and 
the second high-angle scattered ligh t: and , which have-been-wavelength separated, 
u s i ng an i m ag o format i on optica l sy s tem; and 

receiving each of the first high-angle scattered light and the second high- 
angle scattered light, for which image formation has been performed, using a first 
and a second photoelectric conversion means to convert the first high-angle 
scattered light and the second high-angle scattered light into a first lummaf*ee~signal 
and a second luminanc e signal respectively; and 

a comparison and judgment step for discriminating a defect on the object to 
be inspected on a basis of a correlation between the first luminance-signal converted 
by the detection step and the second l^inanee-signal converted by the second 
photoelectric conversion means. 
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Claim 28 (Canceled) 

Claim 29 (Currently Amended) A method for producing a semiconductor 
device comprising: 

a fabrication process for polishing, washing, or sputtering an object surface of 
a semiconductor device; 

a defect inspection process including: 

high-angle illuminating light onto a surface of an object to be inspected 
with desired luminous flux from a high-angle relative to the surface of the 
object; and 

low-angle illuminating light onto the surface of the object to be 
inspected with desired luminous flux from a low-angle relative to said high- 
angle illuminating; 

detecting by: 

condensing light scattered from the surface of the object 
by the Illumination of the high-angle illuminating and-and/orthe 
low-angle illuminating; and 

receiving the seattered-detectedMight from the 
condensing, and converting the eeattered detected light into a 
first lu minanc e- signal corresponding to said light illuminated by 
said high-angle illuminating and -and/ora second lummaRse 
signal corresponding to said light illuminated by said low-angle 
illuminating; 



PAGE 16/20 1 RCVD AT 11/16/2005 5:12:08 PM [Eastern Standard Time] * SVR:USPTO-EFXRF«6/29 * DNIS:2738300 * CS1D:703 312 6666 ■ DURATION (mm-ss):D4-10 



il/1'6/05 17:15 FAX 703 312 6666 



ATS K 



©017 



HAMAMATSU. et aL, 10/050,776 
16 November 2005 Amendment 



520-41064X00 / NT0550US 
Page 14 



comparing and judging to classify defects on the object to be inspected 
into scratches, thin film-like foreign materials and convex defects by using the 
first kimiBa«Ge-signal artd -and/ort he second 4tiffli«a«ee-signal, which have 
been converted by the converting operation; and 

supplying the fabrication process with information of the scratches, thin film- 
like foreign materials and convex defects, which have been judged in the defect 
inspection process, as feedback. 

Claim 30 (New) A defect-inspecting apparatus according to Claim 13, 
comprising: 

a wavelength separation optical system which wavelength-separates the first 
high-angle scattered light and the second high-angle scattered light, which have 
been condensed by the condensing optical system- 
Claim 31 (New) A defect-inspecting method according to Claim 27, 
comprising: 

wavelength-separating the first high-angle scattered light and the second 
high-angle scattered light, which have been condensed, u$ing a wavelength 
separation optical system. 
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